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| TITLE: Measurement of the gain of coherent optical radiation in a tube containing a 
| helium-neon mixture : 
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Vv Vv 
SOURCE: Optika i spektroskopiya, v- 20, no. 5, 1966, 908-910 
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\ TOPIC TAGS: laser, gas laser, helium, neon, noble gas, laser emission 

| coherence 

ABSTRACT: An experimental arrangement for direct measurement of the gain per pass 

@ of an He-Ne laservin which there is no feedback is described. The method was used 
to measure the G of a tube (110 cm long, 8 mm in diameter) filled with He-Ne exposed 

| to a beam from another He-Ne laser. It was shown that the average pump power cannot 
be used as the criterion for establishing the identity of both the modulated and the | 

unmodulated operating regimes. Orig. art. has: 1 formula and 1 figure. {cs] 
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Ya. Fe, Pavlov Yu. S., Tolok V. K., Skibenko A, I+ 
Plasma in an alternating magnetic field 


Fizika plazay i problemy upravlyayemogo termoyadernoge sinteza; 
doklady I konferentsii po fizike plazmy i probleme upravlyayemykh 
termoyadernykn reaktsiy. Fiz.-tekhn. inst. AN Ukr.SSR. Kiev, Izd-vo | 
AN Uxr.. SSR, 1962. 127-130 . ‘ 


ernating magnetic field was | 
ing a|PIG discharge (constant 
Jasma fron the 


@ 
§ 


Hy Et 


Tne magne 
lectric probe and also with a 4 
a to be ezour 10!5 per cc. In the case of the 
‘sharply toward the second or third maximum 
creliminary ionization the maximun occurs at t 
Geerease in Gensity and the breakup of the pinch with constant magnet- 
jc field are slowed dewn when the fields add and accelerate when the fields sub- 


____ Card 3/2 


— 


t4e th OS 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551010012-5" 


CIA-RDP86-00513R001551010012-5 


"APPROVED FOR RELEASE: 03/14/2001 
uaa a serene enenee ee OUT a TESST TSE THEE EE PEE Wit d bil u . uu Biba, aa i au thle hy GEESE HLT aT 
Plast, a . : : ihe a 
wn an alternating magnetic field S/ ae 
781/62/000/000/026/036 


tract, This iso . 
: a onfirmed } ; i 
ma gives rise ; ¥_ Streak photography, Beas ao 
argon than in hydrogen (necwtiations of the pinch, unten on mection of the plas- 
in the magnetic Fila ¢ use the frequency is hi re pronounced in 
be attributed ram ol plasma close to the aco Slight increase 
ceding eycle ard the as pares the plasma traps the meeaetin ees field cay 
external field, = grows with compressi ield of the pre~: 
the value obtained by Tee eco the plasma oscillation eaam by the growing 
ee i 4 Toh ses A rer, i - . a5 rou 1 
OTS Straight-line discharge, Thére ane four ee translation) fp at ona 
; igures, a 


Card 2/2 


i Comme BH ii. } it 1 ' ; ee oan 
ER aU AE ETA TTS A ETL I UN ECU TE OT SL 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551010012-5" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551010012-5 


; : pine rye 
Seas om ea STA AM Be ST EST ee UE atc Cer Se daa : 
ES ees Ee) Ca DEE et 


8/781/62/000/000/033/036 | 
AUTHORS: Dushin, L. A., Kononenko, V, I., Privezentsev, V. I., Skibenko, A, 'I., 
Tolok, V. T. 4 Co Spe 


TITLE: Microwave plasma diagnostics 


SOURCE: Fizika plazmy i problemy upravlyayenogo termoyadernogo sinteza; - 
doklady I konferentsii po fizike plazmy i probleme upravlyayemykh - 

aa ter-cyadernykh reaktsiy. Fiz.-tekh. inst. AN Ula, SSR. Kiev, Izd-vo 
AN Uke, SSR, 1962, 156-164 a. | 


TEXT: Several methods of plasma diagnostics are described, based on the in- 
teraction between the electromagnetic field and the plasma, with the electric 
Field of the wave parallel to the external magnetic field, so that:the external 
magnetic field dces not influence the character of propagation of the microwaves 
used for the measurements, The real and imaginary parts of the coefficient of, 
Dropegation of a microwave signal thorugh a plasma determine the atténuation and 
the phase constant of the wave. The plasma density is determined by the Frequen- : 
cy at which the microwave signal ceases to Pass through the plasma. The charac- 
ter, of variation ofthe microwave signal as a function of the pressure was also 
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ACCESSION NR: AT4025301 $/0000/63/000/000/0117/0123 
AUTHORS: Dushin, L. A.} Privezentsev, V. I.; Skibenko, A. I. om 


TITLE: Measurement of longitudinal radiowave propagation for plasma ° 
diagnostics 


SOURCE: Diagnostika plazmy* (Plasma diagnostics); sb. statey. Mos~ 
cow, Gosatomizdat, 1963, 117-123 


TOPIC TAGS: plasma concentration, plasma electromagnetic property, 
electromagnetic wave propagation, phase shifter, phase velocity, 
group velocity 


ABSTRACT: It is shown that the density of the plasma can be deter- 
mined by measuring the phase shift of a radio wave transmitted through 
the plasma. The propagation of the signal in the ionized plasma in’ 
the magnetic field is characterized in the case of longitudinal 
propagation by the phase and group velocities of the signal. Con- 
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ACCESSION NR: AT4025. 51 


sequently, by measuring the delay time of the signal it is possible 
to determine the electron density at a given instant of time. Ex- 
periments were performed using a pulsed source with a molybdenum- 
glass discharge tube 10 cm in diameter and 130 cm long. The mag- 
netic field could be varied from 0 to 8000 Oe. A 550 Me signal was 
used, and helical antennas were used for the radiation and recep~ 
tion of the signal. The time dependence of the average density 
was determined from oscillogram patterns of signals of wavelengths 
55 cm for longitudinal propagation and 8 mm for transverse propa- 
gation of the extraordinary and ordinary waves (magnetic fields 1400 
Oe, pressure approximately 10°* mm Hg, sweep duration 1200 ysec) - 
The results obtained (delay 0.12 ysec, density 2 x 1014 cin™7) agree 
well with theory and also with other experiments (0. Pavlichenko, 
L. Dushin “Optika i- spektroskopiya” v. 12, 541, 1962). Orig. art. 
has: 4 figures and 10 formulas. 
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AUTHORS: Dushin, L. A.; Privezentsev, V. I.; Skibenko, A. I. 


TITLE: Microwave methods of plasma measurement in an external mag-= 
netic field 


SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob= 
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and 
problems of controlled thermonuclear synthesis); doklady* konferen- ; 
tsii, no. 3. Kiev, izd~vo AN UkrSSR, 1963, 357-364 


TOPIC TAGS: plasma research, microwave plasma, plasma magnetic 
field interaction, plasma decay, plasma concentration 


ABSTRACT: The theory of propagation of radio waves in magnetoactive 
plasma (V. L. Ginzburg, Rasprostraneniye elektromagnitny*kh voln v 
plazme, Fizmatgiz, M., 1960) is used as a basis for an experimental 
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ACCESSION NR: AT4036080 
investigation of transverse propagation of a plasma in a pulsed 
Philips source described elsewhere (L. A. Dushin et al. UFZh, 1963) 
with a discharge tube made of molybdenum glass 130 cm long and 10 cm 
in diameter. An external homogeneous magnetic field of sinusoidal 
form was used with a period much longer than the lifetime of the 
plasma. The field amplitude could be varied from 0 to 640 kA/m. The 
measurements were made during the time of plasma decay. Experiments 
were made also for longitudinal propagation of the plasma. They 
have shown that the use of longitudinal propagation for diagnostics 
can be quite effective in the case of a high-density plasma, when — 
measurements at relatively low frequencies (compared with the plas- 
ma frequency) are possible. High accuracy can be attained by satis- Q 
fying the conditions of geometrical optics, choosing the ratio of 

the time of pulse passage to the period lof the signal frequency, 

and allowing for the inhomogeneity of the plasma.- The experiments 
indicate that the methods described can be useful for a permanent 6r 
quasipermanent magnetic field. The use of transverse propagation is 
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‘ particularly effective when the magnetic field is on the low side of 

- resonance and close to it. Longitudinal propagation is effective 
when the electron density of the plasma varies little along the™ 
length of the column. Longitudinal measurements are also convenient 
because high plasma concentrations can be measured with the aid of 
decimeter and centimeter wavelengths. Orig. art. has; 7 figures and 
17 formulas. 


- ASSOCIATION: None’ 


SUBMITTED: 00 DATE ACQ: 21May64 ENCL: 02 


F . . i é 
SUB CODE: ME NR REF SOV: 003 ' OTHER: OOL 
H 
£ 
: ; 
{ 
Card 3/5 
ie eae es OS ae ewes ghd Sods 648 i elk wanes sii om ow 
id id aT H ie Tar Te TE IM A tee ls aso ed TTT 2 TUE TTT lgta 5 ae ones a Ea 0 Dt ST Tie ti 4 
EE Rope AT SET I CEH FE9 a2 feareimte acti aT T ETT FT HET UT TCT FUT a ain rictinait gif 74 AUT: ala el ng tise: Hit iia Aah ed HITE bcd Hl ami wit} 
re ke Aa Te det ad tae a tebe. tO ba ad Te TUOUTEED DE GT er BE Be ! rs itl if fidi® PRR 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551010012-5" 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86- pon tenet sa tds0ors: 2 


Pea Ticea vee tn eee SA eT EN PR aC 
ACCESSION NR: AT4036080 ENCLOSURE: O01 
Sit-l 
E1H Ent 


SS c Sis & & 


fee-12 ‘ 


Diagram of set-up 


Hn ip 4 Si | ee | 
a PULL LA fi TURE rm rain aT Ei ULSTER ATE Saroee ihre [Lik AHS nH HERS Ha reLySTUT 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551010012-5" 


VERE PROVED FOR REEERSE: OS /14/ 200% 


Severe nape fei rem inn mie ? i vas pesmi aces wu oul OE AUS Wl 
ieee gsi bithe Bie EH 13) ee ES eS LIE ky 


CIA-RDP86- aia ohare ic weer 5 


RISE TTT Been sate ve 


ENCLOSURE: 02 


q 200 900 GOO GO luxtes 
wu XO 400 500 660 700 600 EMXxCeA 


Time dependence of electron density 4n’ transverse 
to eopeuat ton (left) and of the average ‘density (right) 


Card 5/5 


ap eT dad 
aaa a nT aE a me 
-_ ee asad 
ee ee ND eS am oe ee at 


$aA2 BUAVILTY FRR 11 EAU LESSAR MERU LEE CSTE PRLS PALLET ULLAL ACTER TALLEST aE DRA eT Rea [PERT PA CU OT AT 
a a a ee 0 YT CT a Pie matte RACE ESATE bs 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551010012-5" 


“APPROVED FOR RELEASE: 03/14/2001 SERDE SO nope sneor sot of0012 > 


dil ace oe POLL OR CRE CR a CO ROT TIT ey 
ay 


a 
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| where W is the density averaged with respect to the radius. Thus a distribution func- 
| tion may be easily found which gives a nearly homogeneous form of distribution at 
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mum density and the density averaged with respect to the radius. The trajectory of a 
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: during measurement of signal attenuation is considered. Experiments are conducted to 
cetermine the density distribution in a discharge column. The experimental data are 
analyzed on the basis of the formulas derived in the paper, Orig. art. has: 8 figures, 
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electrode polarities 
Vea ae Oo 
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| SOURCE: ey tekhnicheskoy fiziki, v. 36, no. 6, 1966, 1049-1054 
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{ 
‘TOPIC TAGS: plasma gun, hydrogen plasma, plasma velocity, plasma density, electrode 
polarity 5 MLAsmA STRUCTURE 


‘ABSTRACT : The authors investigated the influence of electrode polarity and duration 
lof the delay between gas injection and discharge of the gun on the structure of the ~ 
I plasmas ejected during the first half-period (6.5 microsec) of operation of a 60 cm 
, Long coaxial plasma gun with electrode diameters of 3 and 6.5 cm, The gas was admitted 
iduring the course of 80 microsec through ‘a single opening in the center of the outer 
‘electrode, and the gun was fired after a delay ranging from 100 to 260 microsec by the 
discharge of a 20 kV, 12 microfarad capacitor, The plasmas were investigated in a 

110 cm diameter, 1.2 m long glass drift tube with the aid of two diamagnetic probes,san 
8 mm wavelength microwave interferometer, a 4 mm wavelength microwave beam, and a 
thermal probe. Under all conditions there was observed a jet of unionized gas with a 
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‘velocity of 2x 108 cm/sec, When the innor electrode of the Plasma gun was positive 
‘there were ejected three Plasma bursts with velocities (when the delay time was 100 
[aterasec) of 5 x 19”, 1.5 x 10 13°24 5 x 108 cm/sec and 

‘than 102 » 6 x 10°*, and 7x 10 ca73, respectively, 


jnegative there were only two plasma bursts, with velocities and particle densities 
«5 x 107 and 8,7 x 106 cm/sec, and 

3.5 x 1012 and 7 x 1013 cn” » respectively. The velocity of the slowest burst was 

‘almost independent both of delay timo and of--aleetrode -polertty,- and hte-density, alee - |... 

independent of electrode polarity, increased with dncreasing delay time.. The veloci-~ 

ties and densities of the faster bursts decreased with increasing delay time. The 


authors thank L.A, Dushin, V.T.Tolok, O.M.Shvets, and Ya.F.Volkoy for discussions, 
Orig. art. has: 2 formulas, 6 figures and 2 tables, 
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TITLE: Investigation of supersonic jet of carbon dioxide as a tar- 
get for charge exchange of ions 


SOURCE: Konferentsiya po fizike plazmy* i problemam upxravlyayemogo 
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob- 
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and 
problems of controlled thermonuclear synthesis); doklady* konferen- 
tsii, no. 3. Kiev, Izd-vo AN UkrSSR, 1963, 283-294 


TOPIC TAGS: supersonic gas flow, gas jet, charge exchange, magnetic 
trap, cryogenic treatment, carbon dioxide, condensation 


ABSTRACT: The described investigation is one of the stages of re- 
search done by the authors to develop a hydrogen-cooled magnetic 
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Ya. M. Fogel’, D. V. Pilipenko, and S. G. Konovalov for measuring 
the capture cross section and electron loss of fast protons and hy~ 
drogen atoms in co,." Orig. art. has: 4 figures, 7 formulas, and 1 
table. 
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' Diagram of charge-exchange chamber: 


1 - chamber, 2 - condenser, 3 = sereen, 
‘4’- copper plates, 5 - outflow chamber, 
6 - Laval nozzle, 7 - Faraday cup mith 
calorimeter, 8 ~ direction of bean motien, 
9 - gas inlet, 10 - to Snanometer, 11 - to pump. 
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Wuuiicn: Lorovilk,ve.5 BDusol,?.I Yuserov, V.D. $kib A 

AUG; Lovovik,Yo.5.;3 Bb ye ele; Ps tbenke foul. EP : 


epee 
SITLS: Investisation of a supersonic carbon dioxide jet as a target for ionic 
t 


charge exchange 
' 


SOURCE: Shurnal tehkihnicheskoy Liziki, v.53, no.3, 1203, 973-981 


TOPIC TAGS: high energy neutral beam , charge exchange target , CO5, 1%, hydrogen 


_ tad ~ 

MOSTANCT: As par: of a continuing pregrvan directed toward obtaining high energy 
beams of neutral Lydrogen and deuteriwi atons, the charge exchange between a Rich 
Nuergy proton bean and a supersonic carbon dioxide jet was investigated. The proton 
bean Was producscd in an ave source of the tyne described by J.Kistemaker and HL. 
Dowes Dekker (Physica, 16, 193, 1950); it was Yocused by a three element electro- 
static lens and ci:erged through alma anerture. The beam current was about 1 mi 
and the proton cnuergy was varied fron 15 to 25 keV. After horizontally traversing 
the SG cm diameter metal charge exchange chamber, the bean impinged on a calorime- 
ter contained within a faraday cup. ‘Thus both the beam current and the bean energy 

flux could ke measured and the fraction of noutral atoms present could be obtained. 
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TITLE;. Improvement of the vacuum in a.charge exchange chambeox in the proximity _ 
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of the supersonic gas jet | : to ae 4 . a 


SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no,12, 1964, 2156-2159 
TOPIC TAGS: vacuum device, vacuum technique, charge exchange ie 


ABSTRACT: In earlier studies by the authors (ZhTF rides oi Sb 
i problemy upravlyaemogo termouadrennogo sinteza (Plasma phys tas at ayeendt pho 
_.eontrolled thermonuclear synthesis) No.3 ,AN USSR, Kiev: 1968) «| Hevotad | | i. : ie ie 
tion of COg, A and Ng jets as targets for charge exchange, 1: eee aad ena 
the proximity of an optimum density supersonic gas jet one cal obta ‘ Sn para 
a vacuum of only about 5 x 10-3 Newton/m2; yet under the givel. oxmernasn al condhe; 
tions, where the target should be as close as possible to ie ehesion byes ; fa . 
vacuum of 1076 to 1077 N/m is required. Accordingly, it was essentiit .to impr fF 


at. Analysis vf the gas flow'conditions | 
the vacuum in the proximity of the gas Je y oT ais loltiet) ied! to. 


(turbulent with near isotropic velocity distribution at the 
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. development of the device deseribed in. the. present. paper... Th 
gramed in the Enclosure. The tests were carried out on the sat i 
mentioned studies. As before, the vacuum was measured by means of ax) IMe2 foniza~— 
tion gage located in a blind branch off tho charge exchange chiamber | taut 4 distanpe 
of 150 mm from the nozzle. The results of teat rungs with diffe rent . dhielding art 
rangements and then with different heights of the shielding - tube. (4 lay figure) 

presented in the form of curves. The tests were isade’ only with' ingea 
dioxide, The test results indicate that the- vacuum in the. vicinity: 
jet in a charge exchange chamber can be substantially enhanced! Hy th 
vice described, which effectively sinpliftes. the! design of the Vacui 
components of the chamber installation. Orig. art has: 5 renal 
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ORG: Academy of Sciences UKYSSR, Physicotechnical Institute (Akademiya nauk UkrSSR, 
Fiziko-tekhnicheskiy institut) 


TITLE: Supersonic hydrogen stream in a vacuum 


+) 
SOURCE: AN UkrSSR. Fiziko-tekhnicheskiy institut. Doklady, no. 053/P-012, 1964. 
Sverkhzvukovaya struya vodoroda v vakuume, 1-4 


Ls ery pee 
TOPIC TAGS: supersonic flow, particle beam, hydrogen plasma, plasma heating 


ABSTRACT: A brief discussion of the need for_and means of producing supersonic hy- 
drogen stream by means of new cryogenic techniques is presented. The apparatus and 
experimental conditions are described in earlier papers by the authors. The critical 
problem is the amount of heat transfer from the gas to the helium-cooled walls of 

the channel; it is one order higher than that measured in other experiments with ar- 
gon and C02. It was found that the pressure in the flow was not determined by the 
flow conditions alone but also by the large temperature difference between liquid 
helium and the surfaces in contact with the stream. These supersonic streams can be 
Successfully used for the charge exchange schemes used with intense ion beams needed 

for neutral injection techniques in the production of hot plasmas. Orig. art. has: 1 
figure. 
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TITLE: Ionization of fast hydrogen atoms in strong magnetic fields 


SOURCE: AN UkrSSR. Fiziko-tekhnicheskiy institut. Doklady, no. 052/P-011, 1964, 
Ionizatsiya bystrykh atomov vodoroda v sil'nom magnitom pole, 1-6 
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; ABSTRACT: The ionization of fast (30 kev) hydrogen atoms moving through a strong mag=- 
netic field was measured. The magnetic field, reaching a maximum of 60 kg, was pro- 
duced by a multi-turn solenoid having a good field uniformity.. The neutral beam was 
obtained through charge exchange of the ions passing through a supersonic gas flow¢ss 

| A Schematic diagram shows the set of electrodes used in determining ions and electrons 

; The neutral beam current (about 10 * amp) was obtained by using a sensitive calori- 

(meter calibrated by an ion beam. Typical ion and neutral currents and magnetic field 

; oscillograms are shown. Such data was used to obtain the graph of the fraction of 
ionized specie as a function of the magnetic field (figure 1). This result and other 
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the atoms with the principal 
quantum number n = 9 are ioniz- 
ed predominantly. At higher 
values ‘of the magnetic field, 
‘atoms with n = 8 are also ; 
ionized and the fraction of 
- jonized atoms begins to in- 
’ crease rapidly. This work 
agrees with the measurements of 
the fraction of the hydrogen 
atoms which are ionized in 


Fra other reported experiments. : 
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TOPIC TAGS: gas jet, supersonic flow, hydrogen, vacuum, particle accelerator tar~ 
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ABSTRACT: The authors have produced and investigated supersonic hydrogen jets in 
vacuum, using the sama apparatus and techniques that they and collaborators have 

i previously employed to produce and investigate COg, Ar, and No jots (ZhTF, 33, No. 

8, 1963; Sb "Fizika plasmy L problemy upravlyayemogo term. sinteza”, vol. 3, pe 

294. Izd. AN USSR, Klyev, 1963; 2hTF, 34, No. 12, 1964; ZhTF, 33, 100, 1963). The 
experiments were undertaken because of the usefulness of hydrogen jets as charge 4 
exchange targets for producing high energy neutral atom beans for injection into f 
thermonuclear devices. Difficulties arise from the low heat of vaporization'iofg th 
liquid helium that must be used to remove the hydrogen. With a hydrpgen flux of 5 
cm3/sec, the pressure in the charge exchange chamber was approximately 7 x 1075 ma | ~~ 
Hg. It is believed that by improving the thermal insulation of the condenser it 
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|TITLE: Magnetic trap with a strong magnetic field i 
xa | 
{SOURCE: Konferentsiya po fizike plazmy i probleman upravlyayemogo termoyadermago ae 
isinteza. Sth, Kharkov, 1963. Fizika plazmy i problemy upravlyayemogo termoyadernogo , 
sinteza (Physics of plasma and problems of controllable thermonuclear synthesis); 


doklady konferentsii, no. 4. Kiev, Naukova dumka, 1965, 422-431 


i 


; TOPIC TAGS: strong magnetic field, magnetic trap, plasma injection, liquid nitro- 
jeer, liquid hydrogen, magnetic mirror, charge exchange, vacuum pump 
| ABSTRACT: The design of the magnetic mirror with a very strong magnetic field de- . 

‘scribed in this work is similar to that of other machines which generate hot plasmas ~~ 
jby injection of neutral hydrogen atoms. The features of a neutral beam injector, |; 
;charge exchange cell and beam trap are described. The method of achieving strong 
lmagnetic fields necessary in such machines depends on a newly developed technique 
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I which is described in this work. Magnetic fields in the magnetic trap of 10 tesla 
‘were attained by cooling multiturn (4280 turns) coils with an inner diameter of 5 
‘em. Two-stage cooling with liquid nitrogen followed by liquid hydrogen to 20.4°K 
Imade it possible to energize the coil twice an hour. The coils and cooling system 
‘construction are described in detail. The inductance and resistance of such coils 
‘was determined to be 0.8 h and 0.21 ohms at low temperatire. Two coil sections 
with variable separation along their axis can be used to provide a eyitable magnet- ; 
'ie field configuration normally forming a working volume of 3.35°10 4 3 with a 
very uniform field. The entire assembly was placed in a vacuum jar in. which the 
adeno injection experiment is performed. Very high capacity pumps (70 m5/sec) 
jprovide ‘the necessary vacuum conditions. Orig. art. has: .6 figures. 
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TITLE: Determination of plasma density distribution by microwave refraction CD 
SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 2, 304-312 


TOPIC TAGS: plasma diagnostics, plasma density, plasma decay, MIST ORRY Os electro~ : 
magnetic wave refraction 


gas Fermat! s principle is employed to calculate the path of a microwave beam 

|in a cylindrical plasma in which the density decreases monotonically with increasing 

| distance from the axis for the two cases inwhich the beam lies in a plane containing 
the axis of the plasma cylinder or in a plane perpendicular to the axis. For each case 
there is derived an equation that gives the plasma density as a function of the dist~ 
ance from the axis implicitely in terms of the position at which the microwave bean 

leaves the plasma as a function of the angle of incidence. It is proposed that these 
equations be used to determine plasma density distributions from microwave refraction 
Measurements. The proposed techniques were tested by measuring density distributions 
in decaying hydrogen plasmas at.5 x 10™ ~2 om Hg in a 2 m long 10 om diameter quartz tube, 
The apparatus is described in more detail elsewhere by I.Adamov, L. Dushin, V.Kononenko, 
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‘and O.Pavlichenko (Atomnaya energiya, 16, No. 2, 99, 1964). Microwaves of 8 mm wave~ | 
‘length were employed, and the radiating and receiving horns were provided with dielec-? 
tric lenses that rendered the beam nearly parallel. For each run the antennas were 
held in fixed positions and the time after excitation of the plasma at which the re~ 
‘fracted wave was received by the receiving antenna was recorded with an oscilloscope. 
Many such runs were made with the antennas in different positions and inclined at 
different angles, and from the accumulated data curves were constructed giving the 
position of the antenna as a function of the incidence angle for different times. ° 
From these curves the electron density vf the plasma was calculated as a function of 
time and distance from the axis. Measurements were made both with the beam in a plane 
containing the axis of the plasma cylinder and with the beam in a Plane perpendicular 
to the axis. Good agreement was obtained between the different measurements, and it 
is concluded that the proposed techniques are satisfactory. The techniques can be 
improved by employing narrower microwave beams and shorter wavelengths. It is also 
possible to vary the wavelength instead of the incidence angle. Orig.-art. has: 14 
formulas and 12 figures. : - 
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TITLE: Ionization of fast hydrogen atoms in a strong magnetic field 


SOURCE: AN UkrSSR. Magnitnyye lovushki (Magnetic traps). Kiev, Naukova dumka, 1965, 
40-44 


TOPIC TAGS: strong magnetic field, hydrogen plasma, gas ionization, charge exchange, 
plasma physics, atom , fast particle 


ABSTRACT: Data are given from preliminary experiments on determining the fraction of 
a-hydrogen atoms with an energy of 30 kev ionized by the Lorentz force in a magnetic 
field with an intensity of up to 60 kev. In contrast to Sweetman's experiments (D. R. 
Sweetman, Nuclear Fusion Suppl. 1962, part 1, p 279) where the quantity a was evaluat- 
ed from the stream of fast atoms generated during charge exchange between trapped 
ions, the authors of this paper measured directly the number of ions formed when a 
beam of neutral hydrogen atoms passes through a magnetic field. A strong magnetic 
field was produced by two copper solenoids with internal and external diameters of 5 
and 22 cm respectively. The solenoids were cooled to low temperatures and supplied 
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by a battery of capacitors. The buildup time for a maximum field intensity of about 
60 kilogauss in the center of the gap between the coils was 0.26 seconds. There was 
a 4.5% reduction in the field at a radius of 2.5 cm from the axis. The beam of neu- 
tral hydrogen atoms was produced by charge exchange between an ion beam and a super- 
sonic jet of carbon dioxide frozen on a surface cooled by liquid hydrogen. The charge 
exchange target was 0.9 meters from the axis of the magnetic system. The fraction of 
the particles ionized in the central region of the field (with a radius of about 2.2 
cm) was determined by simultaneously measuring the equivalent "current" of the neutra 
atoms and the ion current through the central collector (see figure) situated with re 
spect to the beam and to the two other collectors (input and output) in such a way 


| ae oa se Sash eat Diagram showing the location of the ion 
_ collectors in the magnetic field: 


l--beam of hydrogen atoms; 2--diaphragm; 3-- 


a! 
WWE NAA central region of the field; 4--input collect 
3g]. . or; S--central collector; 6--output collector 


that all ions formed in this region are incident on the central collector due to.azi- 
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muthal drift in the nonhomogeneous field only for the case of fields exceeding 25 
kilogauss. In the case of weaker fields, some of the ions from the central region ar 
incident on the input and output collectors and when the fields are still weaker (be- 
low 12-15 kilogauss) not one of the particles jonized in this region of the field can 
reach the central collector. A curve is given showing the fraction of atoms jonized |. 
in the central region of the field as a function of field intensity. A comparison be- 
tween this curve and the data in the literature on jonization thresholds and regions 
for individual levels of the hydrogen atom with a given principal quantum number 1 
shows that atoms with n = 9 are ionized in magnetic fields ranging from approximately 
32 to 51 kilogauss. Ionization of atoms with n = 8 takes place in still stronger. 
fields. Ever. in extremely strong fields, a continues to grow yapidly with an increase 
in H. In some experiments the current through the output collector was much greater 
than could have been expected for residual gas ionization. ‘This shows that a consi- 
derable number of hydrogen atoms may have been excited to levels which allowed them a 
mean free path of several centimeters in strong magnetic fields without ionization. 
Orig. art. has: 3 figures. 
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TITLE: A supersonic hydrogen jet in a vacuum 


1) 
SOURCE: AN UkrSSR. Magnitnyye lovushki (Hagnetic traps). 
113-115 = 


‘Kiev, Naukova dunka, 1965, 


TOPIC TAGS: supersonic flow, hydrogen plasma, cryogenics, plasma’ jet, plasma physics, 


' vacuum — : : fe rr a 
ABSTRACT: Experiments are conducted on the use of cryogenic techniques for generat- fe: 


ing a supersonic jet of hydrogen. on the basis of the successful use of Similar tech- | ae 
niques in generating’ supersonic gas jets of C09, Ar and Nj. The problem is. complex a 
from a technical standpoint since the surface on which the hydrogen condenses must be 
cooled by liquid helium. Preliminary experiments have shown that a hydrogen jet may 
be generated under conditions where the thermal load on the cooled surface is 10 3. 
~10 2 w/em%. Thus even when the. thermal loads are high, heat transfer between the 
liquid helium and the wall is sufficient for hydrogen evacuation. It was established |— 
that the optimum target thickness for a hydrogen ion energy of 25 kev is reached at a 
hydrogen flow rate of 45-50 cm3/sec. A curve is given showing the pressure in the 
charge exchange chamber as a function of the hydrogen flow rate. The pressure for a 
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hydrogen jet is more than an order of magnitude higher than in the case of carbon di- 
oxide and argon jets. Special measurements showed that the reason for this {s the 
considerable temperature drop between the liquid helium and the surface of the conden 
ser. The experimental data show that a supersonic hydrogen jet may be used for cha 
exchange of intense ion’beams in installations where a hot plasma is generated by in- 
jection of fast neutral hydrogen or deuterium atoms. Orig. art. has: 1 figure. 
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TITLE: VGL-2 cryogenic magnetic trap 
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SOURCE: Atomnaya energiya, v. 21, no. 2, 1966, 130-131 


magmwerre TRAP DEVICE, ; 
: TOPIC TAGS: , magnetic trap, hydrogen plasma, deuterium, plasma heating, plasma in- 
jection, cryogenic liquid cooling/VGL-2 magnetic trap DF Wick. 
e 


Zs 
ABSTRACT: Since one of the means of producing o hot plasma is to inject intense 


beams of fast neutral hydrogen or deuterium atoms into a magnetic field, where they 
can be ionized, the authors describe the processes accompanying the filling of 4 smal 
magnetic trap in which a strong magnetic field is produced. (Fig. 1) The trap dif- 
fers from earlier designs in that the strong naenet ye field up to (105 kG) is pro- 
duced by a copper coil cooled with liquid nitrogen} which is also used to cool the 
outside of the vacuum chamber and thus permits a vacuum as low as ¥ 5 x 10-10 Torr to 
be maintained in it. An Ardenne type source is used for the hydrogen-ion beam, the 
charge exchange being in a supersonic CO, stream condensed on a surface cooled to 
20.4K. The fraction of the neutral beam jonized in the wording region of whe chamber: 
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Fig. 1. Diagram of VGL-2 trap. a- section 
; along beam axis, Db ~ along field axis; 1 - 
ion source, 2 — charge exchange chamber, 3 - 
magnetic system, 4 ~ vacuum jacket, 5 - beam §. 

inlet, 6 - to pump, 7 - helium’ Condensation 
pump, 8 ~ hydrogen pump, 9 - nitrogen screen - 
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was of the order of 5 x 107 eee Tne plasma density was determined from the intensity 
of flux of fast atoms Teavine the plasma as a result of charge exchange between the 
ions and the residual gas, and also from the value of the spvectse current in the 
trap. The valuer obtained were v (3--4) x 107 and % 3 x 10 , respectively, the | 
difference being due to a small redistribution or the ion velocities in the plasma. |: 
Orig. art. has: 2 figures and 2 formulas (02) 
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TITLE: Influence of nozzle configuration on supersonic flow of gas into vacuum 
SOURCE: Zhurnal tekhnicheskiy fiziki, v. 36, no, 12, 1966, 2154~2160 


TOPIC TAGS: Laval nozzle, supersonic nozzle, gas jet, carbon dioxide, vacuum 


i! ABSTRACT: The authors have investigated the spread of supersonic jets of (Wy 

| issuing from different Laval nozzles into vacuum. The investigations were undertaken 
in connection with design of gaseous charge exchange targets. The investigated 
nozzles had throat diameters T from 0.3 to 3.0 mm, mouth diameters Bf up to 15 mn, 
lengths L (from throat to mouth) from 0 to 81 mm, and values of L/M from O to nearly 6, 
The pressure was measured at a point 15 cm from the axis of the jet, and the increase 

‘ of this pressure in the presence of the jet was taken as a measure of the spread, In 

| addition to the nozzle dimensions, there was investigated the effect of metal 

/ shielding tubes of. different lengths surrounding the initial portion of the jet and 

cooled to 20.4° K. Most of the measurements were made at a standard flow rate of 

| ll em’ /sec. The experimental technique has been described in more detail elsewhere 


by the authors and collaborators (ZhTF, 34, No.12, 1964; 35, No.8, 1965), Small 5 
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values of T (requiring high pressures behind the nozzle to achieve the standard flow 
rate) were found to favor sharpness of the jot, and the optinun value of L/M was in 
the neighborhood of unity, depending somewhat on 7. The cold shielding tubes con~ 
siderably improved the jet sharpness, For an approximately optimal nozzle with Ts 
0.3 mm and L/M = 1 the pressure at 15 cm from the axis (presumably with the standard 
flow rate of 11 cm?/sec) was approximately 2 x 1075, 7x 10-7, and 1 x 10°7 om He 
when the length of the shielding tube was 0, 1.3, and 8 mn, respectively. Experiments 
at different flow rates showed that for nozzles with T = 1.5 mm and L/M between 0.5 
and 5,0 the pressure at 15 cm from the axis was practically independent of the flow 
rate for rates from 10 to 95 cm?/sec, The.authors thank Ye.S.Borovik for advice and 
discussions, and M.M. Nikulin for fabricating the nozzles, Orig, art. has; 5 figures 
and 1 table. 
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Particular features of the kinetics of n-decane oxidation in 
open systems. Kin.i kat. 2 no4:538-546 Jl-Ag '6l. 
(MIRA 14:10) 
1. Institut khimicheskoy fiziki AN SSSR. 
(Decane) (Oxidation) 
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AUTHORS: nenigov, fe+ Tes Mayzus, Z- Ke» gov /20-128-4-33/65 

Skibida, Le, Ps» Emanuel’, Ne Mes corresponding Member, AS USSR 
TITLE: Kinetic Laws for Autocatalytic React2vus in Open Systems 
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Yol 128, Mx 4> 


pp 7959-798 (USSR) 


ABSTRACT: In chemical technologys the continuous process of reactions 
is attempted more and more, i-@s of reactions in open systems 
while the kinetics of simple processes had already been in- 
vestigated (Refs 2-4), no data are available on autocatalytic 

processes. qtherefores the continuous oxidation of eyclo-~ 

hexanone to adipic acid by oxygen at 1 oO? was studied. The 
apparatus used permitted the automatic maintenance of the 
inflow of raw material and of the ontflow of the reaction 
products. The term of ngpecific velocity" V is defined as 
the volume of the Liquid initial component gupplied to the 
unit of volume of the reaction yessel in the unit of time. 


The value 4 indicates the averabe duration of stay of the 


Liquid in the reaction vegsel. The contant of hydrogen per- 
card 1/3 oxide, adipic acid, and CO, in the reaction product ig 
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“inetie Laws for Autocatalytic Reactions in S0V/20-128-4-33/65 
Open Systems 


determined for different v. In the continuous process, a 
stationary state appears, i.e. the reaction rate and the 
discharge of the end product are in an equilibrium relation 
to each other. Figure 1 shows the dependence of the equi- 
librium concentration of adipic acid on v. In the transition 
from the periodic process to the continuous one, it is of 

no importance in which phase of reaction this transition 
takes place since the equilibrium concentration is formed 
corresponding to v, irrespective of the oxidation degree 
attained. While for simple reactions the rate rises mono- 
tonously with v, there is a different dependence for auto-~ 
catalytic reactions since not only the concentration of the 
initial product but also that of the resulting intermediate 
product (hydrogen peroxide) is decisive, Figure 3 shows that 
the reaction rate passes a maximum at a certain v; if v keeps 
on rising, the reaction rate falls since the concentration 
of the hydrogen peroxide becomes lower. The equation for the 
maximum reaction rate is written down. It is pointed out 
that in the continuous process, in comparison with the 


Card 2/3 periodic process, a smaller amount of burning to CO, and H,0 
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Open Systems 
occurs because the reaction products remain in the 
reaction zone for a shorter period. There are 3 figures 
and 6 references, 3 of which are Soviet, 


ASSOCIATION; Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Pysies of the Academy of Sciences, USSR) 
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aJTHORS: Mayzus, Zo Ke, Skibida, I. P.. Zmynueit Wy... 
Yekovievea, Vo i. 

ay ee Chain- and Melegular Reactions of Interzedintes in the 
Gxidat 


tion of n-Decane 


PERIODICAL: Hinetika 1 kataliz, 
TEXT: The Peemanien: studied the decom 
ceroxides of n-dec,; 1 Jin n-desare 

zo an inhibitor. The hatier was a: 
he constant of hydroperoxide dec 
alculated from the kinetic curves 
~ 1.270107 sin. 1, It is near the 
of the reaction chain branchin; ir 
21.1°1079 min. 


2 
T 
G 


decomposition of the hydrogeroxide molecules inte radicals without chain 
reaction, there also takes place a molecular decomposition under the 
formation of ketcnes and water. x -nephthene was fourd to react not only 
Sard 1/3 "a 
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Chain- and Molecular Reactions of Interme S,195, 6¢,' G91 031,002, oc 
in the Oxidation of n-Decane B015/BO60 


with the RC, radical but also with RO° radicals developirg in the 


hydroperoxide decomposition. Tne formation of free radicals) with the 
chain branching occurs in parallel to two reactions: the monomolecular 
decomposition of the hydroperoxide RCOH-—>RO + CH and the reaction of 
the hydroperoxide with the hydrocarbon ROOH + RH->RO + HE 20- The authors 


established the effective reaction rate constant of the al branching 
reaction in the oxidation of n-decane as the sum of the constants of the 
monomolecular decomposition of the hydroperoxide (in chlorobenzene as an 
inert solvent) and of the bimolecular reaction of the hydroperoxide with 
1-decane. Tne reuction rate constant of the bimolecular tranchning reaction 
rises with the weakening of the C-H bond in the hydrocarbon in the 
following order: decane< isodecare<Cethyl benzene< metiyl oleate. Ir the 
oxidution of n-decane, the alcohols were found to te formed ty a chain 
reaction and (partly) a molecular reaction, while they sre used up only 
by a chain reaction. The ketones are formed by a chain reaction, and are 
likewise used up by a chain reaction. N. N. Semenov is mentioned in the 
text. There are 6 fFivures and 7 references: 5 Soviet, 1 US, end 1 
British. 
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Chain- and Molecular Reactions of Intermediates 3/195 ,’60/001 
in the Oxidation of n-Decane BO19/ RCE 


ASUCCTATION: Institut chindehuskuy fiziki Akademii nauz SSOR (Inst 
of Chamical Physles of the Acadery of. Sciences USSR} 


SUBMITTED January 4, 1960 
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AUTHORS: Mayzus, 2» Ke, Skibidas To Pos 3/020 60/131 /04/045/073 
Emanuel’, No Me,” corresponding Member po04/B125 
AS USSR 
TITLE: The Mechanism of Chain Branching in the Reaction of the Oxidation 


of n-Decane | 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 4» PP ga0 - 862 (USSR) 


Text: The authors discuss the reaction equations ROOH —» RO’ + OH* (1); 
2R00H —> RO, + RO’ + H,0 (2), and ROOH + RH —> R° + RO® + H,0 (3) in view of 


their energetic probability. Their experimental investigations are based on the 
fact that the equations (1) and (3) differ from each other by the effective par- 
ticipation of the hydrocarbon in equation (3). If equation (3) is valid, then a 
dependence of the decomposition of the ROOH compounds (hydrogen peroxides) on the 
concentration of the hydrocarbon should be observable. They measured the rate of 
the branching of the reaction in solutions of n-decyl hydrogen peroxide in 
chlorobenzene and in mixtures of chlorobenzene and n-decane. fhe hydrogen per- 
oxides were obtained by oxidation of the n-decane » converted into sodium salts, 
and extracted from the liquid phase by means of chlorobenzene. The rate of the 
reaction was determined according to reference 2 on the basis of the consumption 


Cara 1/3 


APPROVED : 
FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551010012-5" 


fees arcs See Peek aR ERE A EIT S SIL 
ba ea ro ‘z i wt aw 


"APPROVED FOR RELEASE: 03/14/2001 


{The Mechanism of Chain Branching in the Reaction 


of the Oxidation of n-Decane 


of the a-naphthol used as an inhibitor. The authors describe the measurement of 
double extraction by 
reaction with phenyldiazonium and measuring the intensity of the coloration of 

SF-4 spectrophotometer at 520 mp. They 
hydrogen peroxides also 
according to equation (1). 

the rate of decomposition corresponding to equation 


the concentration of the a=-naphthol: 
the resulting azo-compound by means of an 
attained the result that the 
benzene and, to be sure, 


the increasing concentration of the 


place simultaneously monomolecularly a8 well as bimolecularly .For the monomolecular 
reaction (1) the rate constant k, (in pure chlorobenzene) was found equal to 


0.286107) eal The constant k, 


the inclination of the line (Fig 1) to equal 1465-107 enol. ~ 
=k 


the agreement of the effective constant Kerr 
with these values. 


golvent was further studied 
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of the Oxidation of n-Decane B004/B125 


represented in figure 1, The values for ky show that the reaction rate increases 


in the same sense ag the oxidizability of the hydrocarbon; that is, it increases X 
with the decreasing stability of the c-H bond of the hydrocarbon, The authors 


mention a paper by N. N. Semenov (Ref 4). There are 1 figure and 6 references, 
4 of which are Soviet, 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk sssR (Institute of 
Chemical Physics of the Academy of Sciences, USSR 
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respectively, their stationary concentration by x and y= and 
their initial concentrations by xX, and Yo? the authors show that a 


UPalse stort" eftect can occur at values of 1 *o 

v< “Ay, No 
with Ax Do and Ay >o or Ax, <0 and Dy< Oo. 
Here Ax, BON, x and Ay. = - y. "“Overshoot" can occur at 
all the vaines of vo iff Ax, oF Ay, <0 or Ax <0 and Ay, > 9. 


rhe sign of the differential Cay/a0) gg, is determined only by 
the sign of Ax,. Fig.6 shows the rules ae accumulation of hydro- A 


peroxides and acids (curves l, 2, abana te left-hand ordinate) 
and of ketones and acids (curves 3,4, respectively, right-hand 


ordinate) as functions of v (hours™ Vy, These curves show that by 
changine v the relative yields of the components can be changed. 
In general the maximum rate or accumulation of component cin 
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last stage were absent. Furthermore, except when k, »S Kos the 
maximum rate of accumulation of each successive sugucce is attained 
ot values of vio fess than that corresnonding to the maximum rate 
of accumulation of the preceding product, The conclusion can be J 
drawn that acids are not formed in n-decane oxidation from ketones 
ond alcohols. Iu an open system the alcohols, ketones and acids 
eve formed directly from hydroperoxides, but for a closed system 
1 S Vartanyan, together with the present authors Z. K. Mayzus 
and NooM. Emanucl', have shown (Ref.8: Zh.fiz.khimii, 30, 862,1956) 
that the acids are formed from hydroperoxides via an intermediate 
tage of ketone formation, There are 6 figures and ll references: 
) Soviet-bloc and 2 non-Soviet-bloc, The English-language 
veferences read as follows: Ref.4: K. G. Denbigh, M. Hicks, 
h M Page, trans. Foraday Soc., 44, 479, 1948; Ref. LO: L.J.Durham, 
S Mooser, J.Amer.Chem,Soc., 80, 327, 1958. 
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_SKIBIDA, I.P.3 MAYZUS, Z.K.; EMANUEL", WLM, 


Study of kinetic regularities of complex chain processes ag a 
method for determining the rates of formation and consumption 

of intermediate products. Dokl.AN SSSR 144 no.1:1'70~-172 

My 162. (MIRA 15:5) 
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EMANUEL', N.M.; KNORRE, A.G,; Prinimali uchastiye: GAGARINA, A.B. ; 
SKIBIDA, I,P.; ALAVERDOV, Ya.G., red.; YEZHOVA, L.L., tekhn. 


red, . :  .ed 


{Course in chemical kinetics; homogeneous reactions ]Kurs khi- 
micheskoi kinetiki; gomogennye reaktsii. Moskva, Gos.1zd-—vo 


"Vysehaia shkola,” 1962. 413 p. (MIRA 16:3) 
(Chemical reaction, Rate of) 
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9 /020/63/146/006/021 /023 
B190/B102 
AUTHORS: Skibida, I. Pey Kulitekiy, Z. I., Mayzus, 2. K. 
~ ( 
TITLE: Reactivity of isomeric decanols, the intermediates of 


n-decane oxidation 
PSRIODICAL: Akademiya nauk SSSR. Doklady, v- 148, no. 6, 1963, 1358-1360 


TEXT: The reactivity of decanols with hydroperoxides was determined from 
their consumption when added to the reaction mixture. The pure initial 
product n-decane was added to the reaction mixture at a certain rate 
until a stationary concentration C, of the intermediate (alcohol) set in. 


A mixture of decane and 0.205 mole/1 of decanol-2 was added at the same 
rate, whereupon a higher stationary concentration Cy of the intermediate 


became established. If, instead of this mixture, mixtures of decanol-4 
and subsequently of decanol-5 having the same concentration were added, 
then the stationary concentration Cy remained constant. The hydroperoxide 


concentration also remained constant during the experiments. Hence it 
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Reactivity of isomeric decanols, ... B190/B102 


follows that the decanols used exert no effect on the radial concentration 
in the system and have the same reactivity. The gross velocity of the ~ 
formation of the alcohols in n-decane oxidation was found to be 


= 7-4°10°4 mole/l min. 


v 
gr 
There is 1 figure. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 


PRESENTED: July 28, 1962, by V. N. Kondratyev, Academician 


SUBMITTED: July 23, 1962 
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SKIBIDA, I.P.; MAYZUS, 2.K.3 EMANUEL, NoM. 

Activation energy of the chain reactions by which 

alcohols are formed and consumed in the oxidation of 

medecane. Dokl. AN SSSR 149 no.5:1111-1114 Ap '63. (MIRA 16:5) 
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EMANUEL’, N.M.; DRONOVA, L.M.; KONOVALOVA, N.P.; MAYZUS, Z.K.; 
SKIBIDA, I.P. 


Antileukemic effect of 2,6-di-tert. eee ae 
(ionol), Dokl. AN SSSR 152 no.2:481-484 S '63, (MIRA 16:11) 
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AUTHOR: Skibida, I. Po; Mayzus, 2+ Ke; Emanuel’, Ne Me 


TITLE: Renerivity: of Lateenediate materials in hydrocarbon oxidation renetions, 
SOURCE: Neftekhimiya, v. 4, no. 1, 1964, 82-90 


- TOPIC TAGS: hydrocarbon oxidation, reaction rate, hydroperoxide, alcohol, ketone, 
RO sub 2 radical, ethylbenzene oxidation, decane oxidation, kinetics, aceto~ 
phenone, methylphenylcarbinol, reactivity 


' ABSTRACT: The rates of reaction of hydroperoxides, alcohols and ketones with RO» 
radicals in the oxidation of ethylbenzene and n-decane were determined by a method 
developed by the authors (Uspekhi khimii 26, 416, 1957) wherein the rates of 
formation and consumption of reaction products in an open system may be determined, 
The various parallel and consecutive reactions by which the chain oxidation of 
hydrocarbons may proceed were investigated and the reaction rates determined:. 
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The kinetic curves of ethylbenzene consumption and hydroperoxide accumulation 
(fig. 1) and alcohol (methylphenylcarbinol), hydroperoxide and ketone (aceto- 
phenone) accumulations (figs. 2 and 3) for reactions run at 118 C were drawn, 

See eagle the end product of ethylbenzene oxidation; its rate of consumption 
ky"(RO2) = - 0, and k, = 0.82 x 10°) mol/L.hr. The pene ety of ethylben- 
zene and ite 2 onfditton products with RO2 increases in the sey les ethylbenzene 

(k, - 8.3 x 197 “3; eae ly, alpha-hydroperoxide (k, - 7.8 x 107 e hrs” ), and methyl- 
phenylcarbino} | (ka (k4' = 10.2 x 107°); the relative reactivities are 1:9.5:12. 

Kg = 7.8 x LO vynol hr. The rate constants of the osbementery reactions were 
determined: k2 = 1.3 x 10 1.2 x 10 and k,, = 1.6 x 10° 1/mol.sec. The 
reactivity of n-decane, its Pipiccoetes dc and its isomeric alcohols aa by 
oxidation ac 140 C was determined (fig. 4). The rate of r pectioy: with RO, radi- 
cats for all the isomers is the same. k 2(RO,) = 3.8 x 107 Onin” H + RO” ) = 2.6 
x 10°; ky (RO) = 0.51 x 10°“; hence Ehes ake of reaction of RO iaeeeases fa the 
order n-decene, aieonela: hydroperoxide in the ratio of 1:6.3: 14, As with ethyl- 
benzene, the reactivity of n-decane with the RO, radical is less than with their 
respective hydroperoxides or alcohols. Unlike ethylbenzene, the reactivity with 
the decyl alcohols is two times less than with the hydroperoxide, leading to the 
formation of different products, in this case alcohols: 
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bon (curve 1, external scale) and 

I rves of the consumption of hydrocar - 
peaaaie of hydroperoxide (curve 2, internal scale). Ethylbenzene oxidized 
open system v/V = 0. 102 hr}, 118°. 
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Fig. 3. Kinetic curves for the accumulation 
of hydroperoxide, katona and alcohol. Oxtie« 
darton of ethylbenzene {n open system with 
ethylbenzene feed (curves la, 2a, 3a) and 
feed of ethylbenzene containing 0.055 mol/l. 
acetophenone (curves lb, 2b, 3b), l--hydro- 
peroxide (internal gena)s desacecoptrenone: 
3--methylphenylcarbinol, v/V = 0.102 br7l, 
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TITLE: Sequence of products formed by oxidizing ethylbenzene 

SOURCE: AN SSSR. Izv. Seriya khimicheskaya, no. 2, 1964, 286-295 


TOPIC TAGS: ethylbenzene, ethylbenzene oxidation, ethylbenzene alpha-hydro- 
peroxide, methylphenylcarbinol, acetophenone, kinetics 


ABSTRACT: It was established that the succession of interreactions of the origi- 
nal and intermediate materials in initiated ethylbenzene oxidation is the forma- | 
tion of the ethylbenzene alpha-hydroperoxide, its decomposition to form the 
methylphenylcarbinol, and finally the oxidation of the latter to acetophenone. 

The kinetics of each step of the oxidation was studied. It was established that 
acetophenone is the final oxidation product of the reaction and that 4t is not theelf 
consumed in the reaction. It is formed directly and exclusively from the alcohol. _ 
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